Cocaine and nicotine research illustrates a range of hypocretin mechanisms in addiction.
Hypocretins (also known as orexins) are neuropeptides synthesized in the lateral hypothalamus and perifornical region and projecting widely throughout the brain. They play an important modulatory role in plasticity related to addictive behavior. Hypocretin signaling to the ventral tegmental area (VTA) promotes synaptic plasticity by potentiating glutamatergic inputs to dopamine neurons and is required for the plasticity induced by stimulant drugs like cocaine. Plasticity in the VTA leads to increased output of dopamine neurons and increased release of dopamine in projection areas, which is associated with the development of addiction-related behaviors. Antagonists of hypocretin receptors inhibit some of these behaviors, particularly those with high effort requirements, suggesting a significant role of hypocretin in the motivation to obtain drugs. Furthermore, hypocretin neurons are also targeted by drugs of abuse, such as nicotine. Projections of hypocretin neurons to regions beyond the VTA may also play a significant role in motivation and addiction. Taken together, the hypocretin system may be a prime drug target for treatment of addiction and related disorders.